Background -Cerebral palsy is the most common cause of physical disability in childhood. Caregivers of patients presenting tetraparesis cerebral palsy (TCP) and gastrostomy tube feeding (GTF) were selected for this study because both conditions represent a great demand for their caregivers. Objective -To describe the quality of life related to the state of health of caregivers of patients with TCP who were fed by gastrostomy, to assess the results linked to the mental health of these caregivers, to compare our data with data from other studies on children with cerebral palsy without gastrostomy and to evaluate the possible interference of gastrostomy in the quality of life. Methods -A number of 30 major caregivers were interviewed and assessed. Quality of life and mental health tools applied and analyzed only for caregivers were: Medical Outcomes Study (MOS) 36-item Short Form Health Survey (SF-36), WHOQOL-BREF and Beck scales. Other information (age, gender, marital status, number of residents per household and psychological support) was evaluated. The Spearman's rank correlation coefficient was used to analyze. A 5% significance level was adopted. Results -Results obtained through questionnaires are as follows: moderate hopelessness in 20% of caregivers (the higher the number of residents per household the higher the level of caregiver's hopelessness); moderate and severe anxiety in 33.33% of the sample studied; moderate and severe depression identified in 46.67% of interviewed caregivers; health-related quality of life of caregivers of patients with TCP were found to be below world averages; no significant figures for suicide potential were noted for the population under this study. Conclusion -The HRQOL of caregivers of TCP patients who were fed by gastrostomy is below the average of the general population. Our results are very similar to those found in other studies that evaluated caregivers of patients with cerebral palsy with different degrees of neurological impairment and no report of using GTF, suggesting that the presence of gastrostomy did not negatively interfere with the caregiver's HRQOL. HEADINGS -Quality of life. Caregivers. Cerebral palsy. Gastrostomy.
INTRODUCTION
Cerebral palsy (CP) is the most common cause of physical disability in childhood and occurs in 1:500 children (1) . CP includes a series of permanent movement and posture disorders (2) which cause activity limitation attributed to non-progressive disorders that have occurred in the fetus' or developing infant's brain (3) . Its etiology is greatly diverse being neonatal anoxia the most frequent (1) . The degree of impairment can vary from mild symptoms to a quadriplegia condition (2) . Patients with major impairment -Gross Motor Function Classification System (GMFSC) level V (3, 4) -require more intensive care as these individuals are totally dependent. Some of them may require the use of Gastrostomy Tube Feeding (GTF) that is usually indicated for children who have feeding difficulties, failure to thrive and dysphagia (5) . Besides notable benefits with the use of GTF (6) , both conditions require great care and can represent a challenge to the quality of life of patients and caregivers. Evaluating quality of life as a measure of the outcome of the GTF, may help to decide on the insertion of GTF, even though the improvement in nutrition may be perceived as limited gain if there is loss of quality of life.
The approach and concept for health-related quality of life (HRQOL) have shown to be very promising in the healthcare area because it focuses on the self-perception aspects concerning the wellbeing of the person involved or related to the illnesses and/or
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Caregivers of children and adolescents with CP have peculiar characteristics, not contemplated in studies that evaluate the quality of life in adults with varied indications of GTF. The aim of this study is to describe the caregivers' HRQOL during the course of their care procedures towards CP patients, to assess the mental level results for these caregivers, to compare our data with data from other studies on children with CP and no report of using GTF, in order to evaluate the possible interference of GTF in the quality of life.
METHODS
A qualitative and quantitative study was conducted using specific groups and individual interviews with family caregivers. All participants signed an informed consent form and approved by the Research Ethics Committee of Unicamp (no. 826.972).
Participating caregivers consisted of 30 major caregivers of Tetraparetic Cerebral Palsy (TCP) patients -GMFSC level V -who were fed by GTF and seen at Pediatric Gastroenterology department of Hospital de Clínicas of Universidade Estadual de Campinas identified through electronic medical records.
Trained researchers conducted the interviews with caregivers based on a social and informative questionnaire about the patient and his/her family. Researchers interviewed the participants after the routine appointments with the various professionals (pediatricians, nutritionists, neurologists) or during the hospitalization period. The interviews had an average duration of 50 minutes and followed a pre-formulated questionnaire containing the main information concerning the caregiver and the family environment. The questionnaire consisted of eight objective questions of multiple choice and easy understanding and included the following independent variables: age, gender, marital status, number of residents per household and types of support obtained. The LQ tools such as Medical Outcomes Study (MOS) 36-item Short Form Health Survey (SF-36) (9) , WHOQOL-BREF (10) and Beck scales (11) were also applied.
The research analysis team consisted of two medical resear chers specialized in Pediatric Gastroenterology and one psychologist researcher. The Spearman's rank correlation coefficient was used to analyze caregiver's age, number of residents per household and HRQOL evaluation tools: Medical Outcomes Study (MOS) 36-item Short Form Health Survey (SF-36),8 WHOQOL-BREF10 and Beck scales. A 5% significance level was adopted.
MOS-SF-36
The MOS-SF-36 is a multidimensional tool comprising 36 items that evaluate two items: the physical health component (PHC) and the mental health component (MHC). The PHC presents the following dimensions: functional capacity (FC) which includes performance of daily activities such as one's capacity of self-care, getting dressed, bathing and climbing stairs; physical aspects (PA), that is, impact on physical health resulting from the performance of daily and/or professional activities; pain (pain level and impact on the performance of daily and/or professional activities); general health state (GHS) which refers to the subjective perception of the GHS. The MHC presents the following dimensions: vitality (VT) which is the subjective perception of the health state; social aspects (SA) which reflects the physical health condition during social activities; emotional aspects (EA) reflect the emotional conditions during the performance of daily and/or professional activities; and mental health (MH) reflects mood and well-being (12, 13) .
WHOQOL-BREF
The WHOQOL-BREF (14) comprises four QOL domains: Domain I -physical domain. Domain II -psychological domain. Domain III -social relationships (personal relationships; social support; sexual activity). Domain IV -environment; opportunities for acquiring new information and skills; participation and opportunities in entertainment/leisure; physical environment (pollution/ noise/traffic/climate); transportation. In addition to these domains, the first two questions of the WHOQOL-BREF assess the global QOL and general health perception (7, 10, 14) .
Beck scales
The Beck scales (12) consist of four scalar measures: Beck Depression Inventory (BDI) (15) ; Beck Anxiety Inventory (BAI); Beck Hopelessness Scale (BHS); Beck Scale for Suicide Ideation (BSS) (16) .
RESULTS
Thirty caregivers were included. The median age was 39 years old (23-59); all women; 21 married, eight single and one widow. TCP patients were taken care by their mothers and grandmothers. Median age of TCP patients was seven years old (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) .
All caregivers had no home support such as home nursing, personal care services, or home medical care.
Sample characteristics and questionnaires' results are showed in TABLE 1. The MOS-SF-36 (CP and SA domains) presented an average of 71.17% and 72.08% respectively. The GHS domain presented an average of 63.93%, whereas the PA, pain, EA and MH domains averages of 51.67%, 55.1%, 53.33%, and 59.07%, respectively. And the VT domain showed an average of 48%.
The WHOQO-BREF presented an average of 62.26% in the physical domain; 62.64% in the psychological domain; 54.44% in the social relationship's domain; and 52.71% in the environment domain. The questions relating to general health the average was 44.17% and 46.67% for health satisfaction.
As for the of results of the BDI (Beck scales), 30% of caregivers presented mild depression, 23.33% moderate depression and 10%, severe depression. The BAI showed 36.67% of caregivers with moderate anxiety, 10% with severe anxiety, 23.33% with mild anxiety, and 30% with minimum anxiety. With regard to the BHS, 53.33% of caregivers presented the minimum hopelessness level, 26.67% presented mild hopelessness and 20% claimed to experience moderate hopelessness. On the results for BSS, only three caregivers (n=3, considered very low) presented positive response to suicide ideation and 27 caregivers' negative response.
Results found through the questionnaires used were: moderate hopelessness in 20% of caregivers (the higher the number of residents per household, the higher the caregivers' hopelessness), moderate and severe anxiety in 33.33% of the sample, moderate and severe depression in 46.67% of caregivers interviewed.
In the MOS-SF-36 for HRQOL, the dimensions FC and SA presented the best averages. Only the domain VT had a HRQOL below the general population average. TABLE 2 shows results of correlation of Beck scales, WHO-QOL-BREF and MOS-SF-36 with caregiver's age and the number of residents per household. There was no statistically significant difference regarding age. However, there was a statistically significant difference about number of residents per household in BHS (P=0.0310) and MH (P=0.0024).
On the questionnaire answered by the TCP caregivers regarding their desire to have psychological support, 46.67% wished to have such support and 53.33% didn't.
DISCUSSION
The HRQOL of caregivers of TCP patients, who were fed by GTF, according to our study, is below the average of the general population. Caregivers' age is not significantly correlated with their HRQOL nor with the Beck scales (BDI, BAI and BHS).
Upon observation of the BDI results, 30% of caregivers presented mild depression, 23.33%, moderate depression, and 10% severe depression; while 36.67% presented moderate anxiety. We observed that the higher the number of residents per household, the higher caregiver's level of hopelessness (BHS).
According to a research by Ware (9) , the average score for FC domain of MOS-SF-36 in developed countries is between 80 and 90 whereas the average score for VT is below 60 (on a 100-point scale) in the general population. Whenever a scale score is below 50, the caregivers' health state is below average.
The WHOQOL-BREF is considered satisfactory when the respective average is above 50%. We observed that the general health and health satisfaction domains of WHOQOL-BREF are below these figures.
We found no studies on HRQOL and QOL of caregiver's TCP patients who were related to be fed by GTF. We found research with heterogeneous Gross Motor Function Classification System (GMFSC). When looking at these studies (17) (18) (19) (20) (21) , we identified figures very similar to those found in the present study. In social relationships and Environment domains of the WHOQOL-BREF, the averages detected are similar because they tend to present lower numbers. In general health and health satisfaction domains of the WHOQOL-BREF no references of such figures were found. The MOS-SF-36 was translated, validated and culturally adapted to Brazil in 1997 by Ciconelli (13) who used women patients with rheumatoid arthritis. In our study, caregivers (median age 39 years old) presented HRQOL below the average found in women who were diagnosed with rheumatoid arthritis, whose age was between 42 and 49 years old (13) .
The VT domain of MOS-SF-36 presented below the average in our study and in others as well (22, 23, 24) . According to Ünalan et al. (24) , the results below the average of the general population are: PA, VT, SA, EA, MH. We noted that the average for the pain domain of MOS-SF-36 in our research was similar.
Studies that used the MOS-SF-36 include CP with varying degrees of impairments and no report of using GTF (25) (26) (27) (28) (29) . It is possible that some patients used GFT in these studies, but compared to our sample, which all patients were using GTF, we observed very similar results, suggesting that the presence of the GTF didn't interfere with caregivers' HRQOL.
Edwards & Leafman (30) studied perceptions of caregivers of children with special health care needs of Gastrostomy Buttons, suggesting general satisfaction. Placement of gastrostomy button had several effects for children with developmental disabilities and their families. So, the caregivers should be well informed about this procedure.
A study in adults, the HRQL for patients and caregivers was evaluated before and after the GTF and the results were comparable to those of the control patients, suggesting that GTF preserves but does not improve quality of life of patients and caregivers (31) .
According to research conducted by Brehaut (32) , caregivers of CP children (multiple levels of GMFCS) presented a higher predisposition to decreased physical well-being, followed by the onset of back pain, migraine, intestinal or stomach ulcer, asthma or arthritis/rheumatism, as well as an increased number of chronic physical diseases.
The MH domain of the MOS-SF-36 is correlated with the number of residents in the same household. The greater the number of residents per household, the worse were the mental health.
According to their responses regarding the need of having or not psychological support, the majority expressed no desire to be provided with psychological support. In the research conducted by Eyigor (22) with caregivers of children who had cancer, among the mothers 58% expressed their desire in sharing their experiences with another person and 46% expressed the need for psychological support. We noted that caregivers of chronic patients have a greater need of being heard and embraced. However, caregivers of TCP patients claim that it will not solve the situation, so they formed isolated groups of caregivers in the same situation.
The main limitation of our study is that we were not able to perform a cross-reference of qualitative data with the life history of each caregiver. This may be addressed in another study.
CONCLUSION
Our study on the mental health and HRQOL of caregivers of TCP patients who were fed by GTF is the most comprehensive to date. Our results are very similar to those found in other studies evaluating caregivers of patients with CP with different degrees of neurological impairment and no report of using GTF, suggesting that the presence of gastrostomy had no negative effect on HRQOL of caregivers.
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